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3 MATERIALS AND METHODS 
 
3.1 Overview 
 
Figure 4 Experiment Procedure 
Get the liquid crystal display (LCD) from Terra 
Sepadu Sdn Bhd located in Sungai Petani Kedah 
and will be crushed into small size using a plastic 
crusher.
Analysis the blank sample using x-ray 
diffractometer (XRD) to determine the composition 
inside the sample
Mix the sample with 1M of hydrochloric acid (HCl) 
for 30 minutes.
Filtrate the mixture of acid and crash LCD with glass 
microfibre filter paper number 1 and buchnel funnel.
Rinsing the sample with distilled water
Drying the sample for 48 hours in oven with 
temperature 120C.
Sent samples to analysis with X-ray diffractometer 
to determine the content of rare earth elemant after 
leaching process.
Experiment was repeated sulphuric and nitric acid
Analysis the result by comparing the content of rare 
earth element before and after leaching process.
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3.1.1 Chemicals 
 
Chemicals used is hydrochloric acid (HCl) with 90 % purity, nitric acid (HNO3) with 63 
% purity and sulphuric acid (H2SO4) with 97 % purity will be diluted in different 
concentration such as 1.0 mol/L, 3.0 mol/L and 5.0 mol/L. The entire chemicals were 
obtained from Sigma-Aldrich Malaysia. Ratio used in leaching process for solvent to 
solid is in weight ratio. 
 
Molarity of acid (M) = purity (%) / specific gravity molecular weight of acid 
 
Equation 1: Determination of Molarity of acid 
 
 
3.1.2 Rare earth element (REE) 
 
The LCD screen containing rare earth element is collected from unwanted waste of 
electronic device from Terra Sepadu Sdn Bhd located in Sungai Petani Kedah and is 
crushed into small size using a plastic crusher. When LCD screen is completely grind 
into small size, the sample is mix with the acid solvent and filtrate by filter paper before 
dry the sample in oven. After that, it will be sent to be analyze the contain of rare earth 
metal by using x-ray diffraction (XRD) equipment to know the real contain of rare earth 
metal in sample.. This process is repeated for three times leaching. Then when finish 
dry in oven, the sample must be analyze using XRD to determine the rare earth metal 
that loss during leaching process. The component of LCD that must be crash is LCM. 
 
Number or 
rare earth 
loss in the 
experiment  
    =  Number of 
rare earth 
metal 
before 
leaching 
process 
start  
      -  Number of 
rare earth 
after 
leaching 
process  
 
Equation 2: To determine the number of rare earth loss in the experiment 
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Figure 5 Minor Part in LCD Screen 
 
3.1.3 Leaching process 
 
Weight ratio for the solvent to solid is 1:5. Solid of rare earth element must be mixed 
with 25 mL chemicals in a 100 mL beaker. For mechanical stirring equipment used was 
mechanical stirrer and it will be stirred for 30 minutes. 
 
 
Figure 6 Mechanical Stirrer 
 
3.1.4 Filtration of solution 
 
The solution that formed by rare earth element and solvent will be filtered using micro 
fibre filter paper and dried in the oven for 120oC for 48 hours. 
